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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polishing pad, 
reducing a global level difference, hardly causing dishing 
in metal wiring and reducing dust and scratches. 

SOLUTION: The polishing pad contains a polymer pT p2 



substitutional group selected from a 1-20C alkyl group, 
an aryl group, an aralkyl group and a cycloalkyl group). 
According to this invention, the polishing pad reducing 
the global level difference, hardly causes dishing in the 
metal wiring and reducing dust and the scratches is 
provided. 
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polymerized from a monomer, indicated by general 
formula (I). (In the formula, R1 and R2 indicate a 
substitutional group selected from hydrogen, a methyl 
group and an ethyl group and R3 indicates the 
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* NOTICES * 

JPO and XNPXT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The scouring pad characterized by containing the polymer by which a polymerization is 
carried out from the monomer expressed with a general formula (I). 
[Formula 1] 




(Rl and R2 in a formula express the substituent chosen from hydrogen, a methyl group, and an ethyl 
group.) R3 expresses the substituent chosen from the alkyl group of carbon numbers 1-20, an aryl group, 
an aralkyl radical, and a cycloalkyl radical. 

[Claim 2] The polymer by which a polymerization is carried out from the monomer expressed with a 
general formula (I), the polymer by which a polymerization is carried out from other vinyl system 
monomers, and the scouring pad characterized by containing polyurethane. 
[Formula 2] 




(Rl and R2 in a formula express the substituent chosen from hydrogen, a methyl group, and an ethyl 
group.) R3 expresses the substituent chosen from the alkyl group of carbon numbers 1-20, an aryl group, 
an aralkyl radical, and a cycloalkyl radical. 

[Claim 3] The scouring pad according to claim 2 characterized by other vinyl system monomers being 
monomers expressed with a general formula (II). 
CH2=CR4COOR5 (II) 

(R4 in a formula expresses the substituent chosen from hydrogen, a methyl group, and an ethyl group.) 
R5 expresses the substituent chosen from hydrogen, a methyl group, an ethyl group, a propyl group, and 
butyl. 

[Claim 4] The scouring pad according to claim 1 to 3 characterized by having foaming structure. 
[Claim 5] The scouring pad according to claim 1 to 4 characterized by a micro rubber A degree of 
hardness being 80 degrees or more. 

[Claim 6] The scouring pad according to claim 1 to 5 characterized by being an object for polish of a 
semi-conductor substrate. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The scouring pad characterized by containing the polymer by which a polymerization is 
carried out from the monomer expressed with a general formula (I). 
[Formula 1] 




(Rl and R2 in a formula express the substituent chosen from hydrogen, a methyl group, and an ethyl 
group.) R3 expresses the substituent chosen from the alkyl group of carbon numbers 1-20, an aryl group, 
an aralkyl radical, and a cycloalkyl radical. 

[Claim 2] The polymer by which a polymerization is carried out from the monomer expressed with a 
general formula (I), the polymer by which a polymerization is carried out from other vinyl system 
monomers, and the scouring pad characterized by containing polyurethane. 
[Formula 2] 




(O 



(Rl and R2 in a formula express the substituent chosen from hydrogen, a methyl group, and an ethyl 

group.) R3 expresses the substituent chosen from the alkyl group of carbon numbers 1-20, an aryl group, 

an aralkyl radical, and a cycloalkyl radical. ' 

[Claim 3] The scouring pad according to claim 2 characterized by other vinyl system monomers being 

monomers expressed with a general formula (II). 

CH2=CR4COOR5 (II) 

(R4 in a formula expresses the substituent chosen from hydrogen, a methyl group, and an ethyl group.) 
R5 expresses the substituent chosen from hydrogen, a methyl group, an ethyl group, a propyl group, and 
butyl. 

[Claim 4] The scouring pad according to claim 1 to 3 characterized by having foaming structure. 
[Claim 5] The scouring pad according to claim 1 to 4 characterized by a micro rubber A degree of 
hardness being 80 degrees or more. 

[Claim 6] The scouring pad according to claim 1 to 5 characterized by being an object for polish of a 
semi-conductor substrate. 
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[Claim 7] The manufacture approach of the scouring pad characterized by carrying out polymerization 
hardening after infiltrating the monomer or monomer mixture containing the monomer expressed with a 
general formula (I) into the polyurethane which has foaming structure. 
[Formula 3] 




(Rl and R2 in a formula express the substituent chosen from hydrogen, a methyl group, and an ethyl 
group.) R3 expresses the substituent chosen from the alkyl group of carbon numbers 1-20, an aryl group, 
an aralkyl radical, and a cycloalkyl radical. 

[Claim 8] The polish approach characterized by rotating a polish head and/or a turn table where the 
scouring pad according to claim 1 to 6 which fixed the ground object to the polish head and was fixed to 
the turn table is contacted in this ground object. 

[Claim 9] The polish approach according to claim 8 characterized by a ground object being a semi- 
conductor substrate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the scouring pad which carries out flattening of the 
front face of surface metallurgy group wiring of the insulating layer formed on semi-conductor 
substrates, such as silicon, mechanically further about the scouring pad of a semi-conductor substrate. 
[0002] 

[Description of the Prior Art] Integration is progressing every year and, as for the large-scale integrated 
circuit (LSI) represented by semiconductor memory, also in the manufacturing technology of a large- 
scale integrated circuit, densification is progressing in connection with it. Furthermore, in connection 
with this densification, the number of laminatings of a semiconductor device manufacture part is also 
increasing. The irregularity of a semiconductor wafer principal plane produced by making it the 
laminating used as a problem conventionally by the increment in the number of laminatings poses a 
problem. Flattening of the semiconductor wafer using a chemical mechanical-polishing (CMP:Chemical 
Mechanical Polishing) technique is examined for the purpose which is the purpose with which the lack 
of the depth of focus at the time of exposure resulting from the irregularity produced by carrying out a 
laminating like as a result, for example, the 50-57 page publication of the Nikkei micro device July, 
1994 issues, is compensated, or raises the wiring consistency by flattening of the through hole section. 
[0003] Generally CMP equipment consists of turn tables holding the scouring pad for performing polish 
processing of a polish head and a ground object in which the semiconductor wafer which is a ground 
object is held, and said scouring pad. And using the polish slurry which consists of an abrasive material 
and a drug solution, by carrying out relative motion of a semiconductor wafer and the scouring pad, 
polish processing of a semiconductor wafer removes the part into which the layer on the front face of a 
semiconductor wafer projected, and smooths the layer on the front face of a wafer. The polish rate at the 
time of polish processing of this semiconductor wafer is proportional to the relative velocity and the 
load of a semiconductor wafer and a scouring pad mostly by the silicon oxide (Si02) film formed by the 
principal plane of a semiconductor wafer. Therefore, in order to carry out polish processing of each part 
of a semiconductor wafer at homogeneity, it is necessary to make the load concerning a semiconductor 
wafer into homogeneity. 

[0004] When carrying out polish processing of the insulating layer formed in the semiconductor wafer 
principal plane, if a scouring pad is soft, local surface smoothness will worsen. As for current, the 
foaming polyurethane sheet of 90 degrees or more is used for the Shore A degree of hardness from this. 
However, in the part from which the consistency of irregularity, such as an insulating layer, differs, 
extent of surface smoothness differed and the high degree-of-hardness foaming polyurethane pad had 
the trouble that dishing (height becomes [ the center section of metal wiring ] low from a edge) arises, 
and the trouble that there were many dust and scratches in the place where the width of face of metal 
wiring by the trouble and DAMASHIN that a global level difference arises is wide. 
[0005] 

[Problem(s) to be Solved by the Invention] In the scouring pad for carrying out flattening of the front 
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face of the insulating layer formed on the silicon substrate, or metal wiring mechanically, a global level 
difference is small, dishing in metal wiring cannot happen easily, and the purpose of this invention is for 
dust and a scratch to offer few scouring pads. 
[0006] 

[Means for Solving the Problem] This invention consists of the following configurations as The means 
for solving a technical problem. 

[0007] (1) The scouring pad characterized by containing the polymer by which a polymerization is 
carried out from the monomer expressed with a general formula (I). 
[0008] 
[Formula 4] 




CO 



[0009] (Rl and R2 in a formula express the substituent chosen from hydrogen, a methyl group, and an 
ethyl group.) R3 expresses the substituent chosen from the alkyl group of carbon numbers 1-20, an aryl 
group, an aralkyl radical, and a cycloalkyl radical. 

(2) The manufacture approach of a scouring pad given in (1) characterized by carrying out 
polymerization hardening after infiltrating the monomer or monomer mixture containing the monomer 
expressed with a general formula (I) into the polyurethane which has foaming structure. 
[0010] 
[Formula 5] 




CO 



[001 1] (Rl and R2 in a formula express the substituent chosen from hydrogen, a methyl group, and an 
ethyl group.) R3 expresses the substituent chosen from the alkyl group of carbon numbers 1-20, an aryl 
group, an aralkyl radical, and a cycloalkyl radical. 
[0012] 

[Embodiment of the Invention] Hereafter, it explains in the gestalt of operation of this invention. It is 
required for the scouring pad of this invention to contain the polymer by which a polymerization is 
carried out from the monomer expressed with a general formula (I). First, the maleimide system 
monomer expressed with a general formula (I) is explained. They may express the substituent chosen 
from hydrogen, a methyl group, and an ethyl group, and Rl and R2 may have each of the same kind, or 
they may be different species. As an example of R3, various kinds of examples, such as aralkyl radicals, 
such as aryl groups, such as cycloalkyl radicals, such as letter alkyl groups of branching, such as straight 
chain-like alkyl groups, such as a methyl group, an ethyl group, a propyl group, an octyl radical, and an 
octadecyl radical, an isopropyl group, sec-butyl, tert-butyl, and an isopentyl radical, a cyclohexyl 
radical, and a methylcyclohexyl radical, a phenyl group, and a methylphenyl radical, benzyl, and a 
phenethyl radical, can be given. Furthermore, Rl, R2, and R3 may be permuted by various substituents, 
such as halogen radicals, such as a fluorine, chlorine, and a bromine, a cyano group, a carboxyl group, a 
sulfonic group, a nitro group, a hydroxy group, and an alkoxy group. 

[0013] As an example of a monomer expressed with a general formula (I) N-methyl maleimide, N-ethyl 
malei mide, N-isopropylmaleimide, N-n-butylmaleimide, N-isobutyl maleimide, N-tert-butylmaleimide, 
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N-cyclohexyl maleimide, N-phenyl maleimide, N-o-methylphenyl maleimide, N-m-methylphenyl 
maleimide, N-p-methylphenyl maleimide, N-o-hydroxyphenyl maleimide, N-m-hydroxyphenyl 
maleimide, N-p-hydroxyphenyl maleimide, N-o-methoxypheny maleimide, N-m-methoxypheny 
maleimide, N-p-methoxypheny maleimide, N-o-chlorophenyl maleimide, N-m-chlorophenyl maleimide 
N-p-chlorophenyl maleimide, N-o-carboxyphenyl maleimide, N-m-carboxyphenyl maleimide, N-p- 
carboxyphenyl maleimide, N-o-nitrophenyl maleimide, N-m-nitrophenyl maleimide, N-p-nitrophenyl 
maleimide, etc. are mentioned. Also in these maleimide system monomers, N-cyclohexyl maleimide 
from a point with easy acquisition and the point with comparatively easy handling that toxicity is low, 
and N-phenyl maleimide are desirable. The number of these monomers may be one, or they may be two 
or more sorts of mixture. Moreover, various additives, such as an abrasive material, lubricant, an 
antistatic agent, an antioxidant, and a stabilizer, may be added by these monomers for the purpose of 
property amelioration of the scouring pad manufactured. * 1 

[0014] Although the scouring pad of this invention may be constituted from one sort or two sorts or 
more of maleimide system monomers by only the polymer by which a polymerization is carried out, it is 
desirable to copolymerize a maleimide system monomer and the vinyl system monomer of 
copolymerizable others from points, such as reduction of cost and improvement in polymerization 
nature. Other vinyl system monomers point out a vinyl system monomer at large [ except a maleimide 
system monomer ] here. Especially a vinyl system monomer is not limited. Specifically Methyl acrylate 
methyl methacrylate, ethyl acrylate, Ethyl methacrylate, propylacrylate, propyl methacrylate n-butyl ' 
acrylate, n-butyl methacrylate, isobutyl acrylate, Isobutyl methacrylate, methyl (alpha-ethyl)'acrylate 
ethyl (alpha-ethyl) acrylate, Propyl (alpha-ethyl) acrylate, butyl (alpha-ethyl) acrylate, 2-ethylhexyl 
methacrylate, isodecyl methacrylate, n-lauryl methacrylate, 2-hydroxyethyl methacrylate 2- 
hydroxypropyl methacrylate, 2-hydroxy butyl methacrylate, dimethylaminoethyl methacrVlate 
Diethylamino ethyl methacrylate, glycidyl methacrylate, An acrylic acid, a methacrylic acid, a'fumaric 
acid, dimethyl fumarate, diethyl fumarate, Fumaric-acid dipropyl, a maleic acid, maleic-acid dimethyl a 
diethyl maleate, Maleic-acid dipropyl, acrylonitrile, acrylamide, a vinyl chloride, A vinylidene chloride 
styrene, alpha methyl styrene, a divinylbenzene, Ethylene glycol dimethacrylate, diethylene-glycol 
dimethacrylate, tnethylene glycol dimethacrylate, tetraethylene glycol dimethacrylate, allyl compound 
methacrylate, etc. are mentioned. Since there is an inclination for an acrylic acid, a methacrylic acid 
methyl acrylate, methyl methacrylate, ethyl acrylate, ethyl methacrylate, propylacrylate propyl 
methacrylate, n-butyl acrylate, n-butyl methacrylate, isobutyl acrylate, isobutyl methacrylate methyl 
(alpha-ethyl) acrylate, ethyl (alpha-ethyl) acrylate, propyl (alpha-ethyl) acrylate, and butyl (alpha-ethyl) 
acrylate to be able to make the degree of hardness of a scouring pad high, and to be able to make a 
flattening property good also in these, it is desirable. Moreover, since vinyl system monomers of 
hydroxyl-group content, such as an acrylic acid, a methacrylic acid, and 2-hydroxyethyl methacrylate 
have the inclination which can improve the hydrophilic property on the front face of a scouring pad and 
can lessen dust and a scratch, they are desirable. The number of these monomers may be one or they 
may mix two or more sorts. Moreover, various additives, such as an abrasive material, lubricant an 
antistatic agent, an antioxidant, and a stabilizer, may be added by these monomers for the purpose of 
property amelioration of the scouring pad manufactured. 

[0015] When it copolymerizes a maleimide system monomer and the vinyl system monomer of 
copolymerizable others, as for the presentation, it is desirable that the amount of a maleimide system 
monomer is 3 - 70 % of the weight. When fewer than 3 % of the weight, there is an inclination for the 
? C ? Ct ^ 5 / SUrfaCe smoothness and dishin § ^ metal wiring to become easy to happen, and when 
[ than 70 % of the weight ] more, reduction of cost and the effectiveness of improvement in 
polymerization nature tend to become scarce. It is more desirable that the amount of a maleimide system 
monomer is 5 - 60 % of the weight. y 
[0016] As a polymerization initiator of the monomer used for the scouring pad of this invention radical 
initiators, such as azobisisobutyronitril, azobis (2,4-dimethylvaleronitrile), azobis cyclohexane ' 
carbomtnle, benzoyl peroxide, lauroyl peroxide, and isopropyl peroxi dicarbonate, can be used 
Moreover, the polymerization initiator of an oxidation reduction system, for example, the combination 
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of peroxide and amines, can also be used. Moreover, these polymerization initiators can be used, even if 
it is one sort and mixes two or more sorts. 

[0017] although the scouring pad of this invention may consist of only polymers by which a 
polymerization is carried out from the polymer by which a polymerization is carried out from a 
maleimide system monomer, and other vinyl system monomers — other than this — being also alike — 
what scouring pad production infiltrated a maleimide system monomer and other vinyl system 
monomers into the sheet-like macromolecule, and carried out polymerization hardening at the simple 
point is desirable. The quality of the material of a sheet-like giant molecule will not be limited here, 
especially if a maleimide system monomer and other vinyl system monomers can sink in. The resin 
sheet which specifically made the principal component polyurethane, poly urea, an elasticity vinyl 
chloride, neoprene rubber, chloroprene rubber, butadiene rubber, styrene butadiene rubber, acrylonitrile- 
butadiene rubber, silicone rubber, a fluororubber, and these, cloth, a nonwoven fabric, paper, etc. are 
mentioned. Moreover, various additives, such as an abrasive material, lubricant, an antistatic agent, an 
antioxidant, and a stabilizer, may be added by these sheet-like macromolecules for the purpose of 
property amelioration of the scouring pad manufactured. 

[0018] The scouring pad of this invention is expensive in a polish rate, and it is desirable to have 
foaming structure at the point which can lessen dust and a scratch. An approach well-known as the 
formation approach of the foaming structure to a scouring pad can be used. For example, various 
foaming agents are blended and stiffened in a monomer or a polymer. A micro bead in the air is 
distributed and stiffened in the approach of making it foam with heating etc. behind, a monomer, or a 
polymer. After agitating mechanically the approach of using a micro bead part as a closed cell, and the 
fused polymer and making it foam, After infiltrating the approach of it being immersed into the poor 
solvent to a polymer, and extracting only a solvent after forming the approach of carrying out cooling 
hardening, and the solution made dissolving a polymer in a solvent in the shape of a sheet, and a 
monomer, into the sheet-like macromolecule which has foaming structure, the approach of carrying out 
polymerization hardening etc. can be mentioned. After formation of the foaming structure to a scouring 
pad and control of the diameter of air bubbles make it sink in comparatively simple also in these into the 
sheet-like macromolecule with which production of a scouring pad also has foaming structure for a 
monomer at a simple point, the approach of carrying out polymerization hardening is desirable. 
[0019] Although the quality of the material which it is not limited especially if a maleimide system 
monomer and other vinyl system monomers can sink in, and was mentioned above can be preferably 
used for the quality of the material of the sheet-like giant molecule which has foaming structure, its 
material which uses polyurethane as a principal component at the point which can carry out Con'tol of 
the diameter of air bubbles comparatively easily also in it is desirable. Polyurethane is a macromolecule 
compounded based on the polyaddition reaction or polymerization reaction of the poly isocyanate. The 
compound used as symmetry of the poly isocyanate is an active-hydrogen-containing compound, i.e., 
two or more polyhydroxy radicals, or an amino-group content compound. As poly isocyanate, although 
tolylene diisocyanate, diphenylmethane diisocyanate, naphthalene diisocyanate, hexamethylene di- 
isocyanate, isophorone diisocyanate, etc. can be mentioned, it is not limited to this. As a polyhydroxy 
radical content compound, polyol is typical, and polyether polyol, a polytetramethylene ether glycol, 
epoxy resin denaturation polyol, polyester polyol, acrylic polyol, polybutadiene polyol, silicone polyol, 
etc. are mentioned. It is desirable to decide the combination and the optimal amount of the poly 
isocyanate, polyol and a catalyst, a foaming agent, and a foam stabilizer with a degree of hardness, the 
diameter of air bubbles, and expansion ratio. 

[0020] Although the foaming structure of the scouring pad in this invention may be any of an open cell 
and a closed cell, since there is a possibility that a polish property may get worse because an abrasive 
material permeates the interior of a scouring pad at the time of polish processing and scouring pad 
physical properties, such as a degree of hardness and an elastic modulus, change with time, in the case 
of an open cell, the closed cell is more desirable. 

[0021] In this invention, the method of immersing and infiltrating a resin plate into the container 
containing a monomer as an approach of sinking in a monomer into the sheet-like macromolecule which 
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has foaming structure is mentioned. In addition, in that case, it is also desirable to process heating, 
pressurization, reduced pressure, stirring, shaking, supersonic vibration, etc. in order to speed up wet out 
rate. 

[0022] The amount of sinking in of the monomer to the inside of the sheet-like macromolecule which 
has foaming structure It is what should be defined with the class of the monomer to be used and sheet- 
like macromolecule, and the property of a scouring pad manufactured. Although it cannot generally 
crawl, for example as a monomer 10 % of the weight of N-phenyl maleimide, When polyurethane is 
used as the mixture of 90 % of the weight of methyl methacrylate, and a sheet-like macromolecule it is 
desirable that the content ratios of a polymer and polyurethane by which a polymerization is carried out 
from the monomer mixture in a polymerization hardened material are 25 / 75 - 75/25 in a weight ratio 
When the content ratio of the polymer obtained from monomer mixture does not fulfill 25 with a weight 
ratio, since there is an inclination for the defect of global surface smoothness and dishing in metal wiring 
to become easy to happen, it is not desirable. Moreover, when a content ratio exceeds 75, since there is 
an inclination dust and a scratch become easy to generate, it is not desirable. It is still more desirable that 
the content ratios of a polymer and polyurethane by which a polymerization is carried out from 
monomer mixture are 30 / 70 - 70/30 in a weight ratio. In addition, the content of the polymer obtained 
from the monomer mixture in a polymerization hardened material and polyurethane can be measured by 
therma cracking gas chromatography / the mass analysis technique. As equipment which can be used by 
this technique, a double shot PAIRO riser "PY-2010D" (Frontier Laboratories, Ltd. make) can be 
mentioned as pyrolysis equipment, and "TRIO-1" (product made from VG) can be mentioned as a gas 
chromatograph and a mass spectroscope. The sheet-like giant molecule which has the foaming structure 
which sank in the monomer as the polymerization hardening approach is inserted into the mold which 
consists of a gas barrier property ingredient, and although the approach of heating is mentioned, it is not 
limited to this approach. 

[0023] Polyolefine system resin, a film, etc. by which the front face was covered by the resin which has 
gas barner property, such as polyolefine system resin manufactured by multilayer extrusion molding 
with the resin which has gas barrier property, such as metals, such as inorganic glass, aluminum, copper 
iron, and SUS, polyvinyl alcohol (PVA), and an ethylene-vinylacetate copolymer (EVA) as an 
ingredient of gas barner property, a film, polyvinyl alcohol (PVA), and an ethylene-vinylacetate 
copo ymer (EVA), are mentioned. There is thermal resistance also in this and inorganic glass and a 
™?1 ^ desirable at a P° int with the g° od front-face nature of the scouring pad manufactured 
[0024] Especially the approach of inserting the sheet-like giant molecule which has the foaming 
structure which sank in the monomer into the mold which consists of a gas barrier property ingredient is 
not limited. The approach of putting a resin plate with the plate which arranges the gasket which 
specifically consists of an elastic body which has gas barrier property, such as an elasticity vinyl 
chloride, neoprene rubber, butadiene rubber, styrene butadiene rubber, and ethylene propylene rubber 
around a resin plate, and consists of a gas barrier-property ingredient of two sheets through the gasket' 
the approach of inserting and sealing a resin plate in the case which consists of a gas barrier-property ' 
ingredient approach of inserting and sealing a resin plate in the bag which consists of a gas barrier- 
property film, etc. be mentioned In addition, when polymerization hardening is carried out without 
inserting into the mold which consists of a gas barrier property ingredient, and a monomer volatilizes 
from a resin plate since there is an inclination for there to be an inclination for the quality repeatability 
of the scouring pad manufactured to become inadequate, consequently for the polish property of a 
scouring pad to become unstable, it is not desirable. 

[0025] Moreover, especially the sequence of the insertion process into the mold which consists of a gas 
barner property ingredient of the sheet-like macromolecule which has the sinking-in process of the 
monomer to the sheet-like macromolecule which has foaming structure, and the foaming structure which 
sank in the monomer is not limited. It is an approach inserted in the mold which takes out from a tub and 
consists of a gas barner property ingredient after immersing a sheet-like giant molecule and specifically 
infiltrating a monomer into the tub containing (1) monomer. (2) How to pour in a monomer and to 
infiltrate a monomer into mold after inserting a sheet-like giant molecule in the mold which consists of a 
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gas barrier property ingredient. ******** __ tn i ngs are made. Especially (2) does not have scattering of a 
monomer odor and work environment is desirable at a good point. 

[0026] Especially the heating approach for polymerization hardening is not limited, either. Specifically, 
heating by heating with heating by air baths, such as hot blast oven, a water bath, and an oil bath, the 
jacket, and the hotpress etc. is mentioned. The heat capacity of a heat carrier is large especially, and 
heating with a water bath, an oil bath, and a jacket is desirable at the point in which prompt stripping of 
polymerization generation of heat at the time of polymerization hardening is possible. 
[0027] Although time amount should be defined with the thickness of the class of a monomer and 
polymerization initiator, an amount, and a resin plate etc. whenever [ stoving temperature ], when 10 % 
of the weight of N-phenyl maleimide and the mixture of 90 % of the weight of methyl methacrylate are 
used for a monomer and polyurethane is used for a polymerization initiator at azobisisobutyronitril and a 
sheet-like macromolecule, for example, 120 degrees C can carry out polymerization hardening 70 
degrees C and by heating for about 3 hours after heating for about 10 hours. 
[0028] In addition, as the polymerization hardening approaches other than heating, polymerization 
hardening by light, the electron ray, and radiation irradiation can be mentioned. In addition, it is 
desirable in that case to blend a polymerization initiator, a sensitizer, etc. if needed into a monomer. 
[0029] When polyurethane is used for a monomer at a maleimide system monomer and other vinyl 
system monomers, and a sheet-like giant molecule and unifying and containing the polymer and 
polyurethane which are obtained from a maleimide system monomer and other vinyl system monomers 
makes it a scouring pad, since the polish property of a polymerization hardened material is stable on the 
whole surface, it is desirable. Although it is the semantics that it is not in the condition that the phase of 
a polymer and the phase of polyurethane which are obtained from a maleimide system monomer and 
other vinyl system monomers as unifying and containing the polymer and polyurethane which are 
obtained from a maleimide system monomer and other vinyl system monomers here were separated If it 
expresses quantitatively, the infrared spectrum which observed the part where layers which essentially 
have a polish function are various with the micro infrared spectroscopy equipment whose magnitude of 
a spot is 50 micrometers in a scouring pad It has the infrared-absorption peak of a polymer and the 
infrared-absorption peak of polyurethane which are acquired from a maleimide system monomer and 
other vinyl system monomers, and is that the infrared spectrum of various parts is almost the same. As 
micro infrared spectroscopy equipment used here, "IRmus" (product made from SPECTRA-TECH) can 
be mentioned. 

[0030] A scouring pad can be completed by carrying out slice processing of the polymerization 
hardened material at required thickness by carrying out the grinding process of a table and the rear face 
to required thickness, in addition -- a grinding process » as slice processings, such as equipments, such 
as diamond disk and a belt sander, — a band knife and canna — especially, it is not limited and 
equipments, such as a plate, etc. can use well-known equipment. 

[0031] As for the thickness of a scouring pad, it is desirable that it is 0.1- 10mm. The mechanical 
property of the turn table located in the cushion layer which will be preferably used as a substrate of this 
scouring pad if thinner than 0.1mm, or its lower layer comes to be reflected more notably [ a polish 
property ] than the mechanical property of this scouring pad itself, on the other hand, from 10mm, when 
thick, the mechanical property of a cushion layer is no longer reflected, the imitation nature to the wave 
of a semi-conductor substrate falls, and there is an inclination the surface smoothness in the whole 
substrate becomes less uniform [ an inclination ]. It is more desirable that they are 0.2-5mm and further 
0.5-2mm. 

[0032] As for the diameter of average air bubbles of a scouring pad, it is desirable that it is 500 
micrometers or less in the case of a closed cell at the point that the surface smoothness of the local 
irregularity of a semi-conductor substrate is good. It is still more desirable that the diameters of average 
air bubbles are 300 micrometers or less and 100 more micrometers or less. In addition, the diameter of 
average air bubbles means the value which carried out SEM observation of the scouring pad cross 
section by one 200 times the scale factor of this, measured the diameter of air bubbles of the SEM 
photograph recorded on the degree with the image processing system, and was measured by taking the 
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average. 

[0033] As for the degree of hardness of a scouring pad, it is desirable that it is 80 degrees or more by the 
micro rubber A degree of hardness. When a micro rubber A degree of hardness is less than 80 degrees, 
since a flattening property tends to get worse, it is not desirable. It is still more desirable that it is 90 
degrees or more, in addition, the micro rubber A degree of hardness in this invention - the product made 
from Macromolecule Instrument ~ the value measured by micro rubber hardness meter MD-1 is said, 
micro rubber hardness meter MD-1 -- the determination of hardness of the sample of the split which was 
difficult to measure in the conventional hardness meter, and accessories -- possible - carrying out -- 
about [ of a spring-loaded type rubber hardness meter (durometer) A mold ] ~ since it is designed and 
manufactured as one fifth of contraction models, the measured value can be considered as the same 
thing as the measured value in a spring-loaded type rubber hardness meter A mold, in addition ~ 
although a spring-loaded type rubber hardness meter cannot be evaluated since the usual scouring pad 
has the thickness of a polish layer or a hard layer too as thin as 5mm or less ~ this - micro rubber 
hardness meter MD-1 can estimate. 

[0034] As for the consistency of a scouring pad, it is desirable that it is 0.5 - 1.0 g/cm3. Since there is an 
inclination for a flattening property to become a defect when lower than 0.5 g/cm3, and the inclination 
which a scratch and dust tend to generate is shown in the semi-conductor substrate front face after polish 
when higher than 1.0 g/cm3, it is not so desirable. It is still more desirable that it is 0.6 - 0.9 g/cm3 In 
addition, a consistency is Japanese Industrial Standards (JIS) K. The value measured by the approach 
given in 7222 is said. 

[0035] It is desirable to process a slot, a hole, etc. on the front face of the scouring pad in this invention 
for the purpose of the holdout of a polish slurry, fluid improvement, improvement in the polish waste 
removal effectiveness from a scouring pad front face, etc. The slot on the front face of a scouring pad 
and especially the formation approach of a hole are not limited. The approach of specifically forming a 
slot by carrying out cutting of the scouring pad front face, the metal mold heated on the scouring pad 
front face, a heat ray, etc. are contacted, the approach of forming a slot by dissolving the contact section 
the metal mold with which the slot was formed are used, and the approach of forming a hole with the ' 
approach of fabricating the scouring pad which formed the slot from the start, a drill, the Thompson 
cutting edge, etc. is mentioned. Moreover, a slot, the configuration of a hole, and especially a path are 
not limited, either. Specifically, the shape of the shape of in a grid pattern and a dimple and a spiral 
concentric circular, etc. are mentioned. 

[0036] Although even a monolayer is preferably used also in two or more layers, the scouring pad 
manufactured in this invention is desirable since it is excellent in the imitation nature to the wave of a 
wafer to have a cushion layer with a micro rubber A degree of hardness lower 10 degrees or more than 
the^counng pad of this invention adjacently, when using it for flattening of the semiconductor wafer by 

[0037] Especially the quality of the material of a cushion layer is not limited. Various rubber such as the 
foam of various plastics, such as the polyurethane sinking-in nonwoven fabric (for example, 
"Suba400" (Rodel Nitta CO. make)) generally used concrete now, polyethylene, polypropylene 
polyester, polyurethane, poly urea, polystyrene, and a polyvinyl chloride, neoprene rubber butadiene 
rubber, styrene butadiene rubber, acrylonitrile-butadiene rubber, ethylene propylene rubber silicone 
rubber, and a fluororubber, the foam of those, etc. can be used. 

[0038] The thickness with a desirable cushion layer is 0.1-lOmm. When smaller than 0 1mm the 
homogeneity (uniformity) of the surface smoothness of the whole semi-conductor substrate surface 
tends to be spoiled. Moreover, when larger than 10mm, partial surface smoothness tends to be spoiled It 
is desirable that they are 0.2-5mm and further 0.5-2mm. 

[0039] The scouring pad of this invention is used fixing to a turn table. It is necessary to fix and so that a 
cushion layer may not shift from a turn table at the time of polish in that case, and it is necessary to fix 
so that a polish layer may not shift from a cushion layer. It is not limited especially although how to 
draw in from a turn table, and the approach and turn table which are fixed with the approach of fixing by 
the double faced adhesive tape as the fixed approach of a cushion layer or adhesives, and fix a cushion 
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layer etc. can be considered. Especially although how to fix by the double faced adhesive tape, the 
approach of fixing with adhesives, etc. can be considered as an approach of fixing a cushion layer and a 
polish layer, it is not necessarily limited. 

[0040] Moreover, when a polish layer needs to be exchanged by the reasons of a fall of a polish property 
etc., after removing only the polish layer to which the property fell from a cushion layer, it is also 
possible [ it is in the condition which fixed the cushion layer to the turn table, and J in this invention by 
sticking a new polish layer to exchange a polish layer. Since a cushion layer is durable compared with a 
polish layer, it is desirable in respect of cost to exchange only a polish layer. 

[0041] Although especially the candidate for polish of the scouring pad of this invention is not limited, it 
is preferably applicable to polish of a semi-conductor substrate. The front face of the insulating layer 
formed on the semiconductor wafer or metal wiring is still more specifically desirable as a candidate for 
polish, the shallow trench isolation (STI) specifically used for the interlayer insulation film of metal 
wiring, a lower layer insulator layer, and isolation as an insulating layer -- moreover, aluminum, a 
tungsten, copper, etc. can be mentioned as metal wiring, and there are DAMASHIN, dual DAMASHIN 
a plug, etc. structurally. Although current silicon oxide of an insulator layer is in use, on the problem of' 
a time delay, use of a low dielectric constant insulator layer is being considered, and it can become the 
all for polish in the scouring pad of this invention. Moreover, when copper is used for metal wiring 
barrier metal, such as silicon nitride, also serves as a candidate for polish. Moreover, it can be preferably 
used also for polish of optical members, such as the magnetic head, a hard disk, a color filter for liquid 
crystal displays, and a tooth-back plate for plasma displays, the ceramics, sapphire, etc. in addition to a 
semi-conductor substrate. 

[0042] Next, the polish approach which used the scouring pad of this invention is explained. 
[0043] Although not limited especially as polish equipment, when using it for polish of a semi- 
conductor substrate, it is desirable to provide a means to rotate the turn table for fixing the scouring pad 
of a polish head and this invention and a polish head, a turn table, or its both sides. 
[0044] The scouring pad of this invention is made to fix first, as the polish approach, so that a polish 
layer may stand face to face against a polish head at the turn table of polish equipment A semi- 
conductor substrate is made to fix to a polish head by approaches, such as a vacuum chuck A turn table 
is rotated, a polish head is rotated in the hand of cut and this direction of a turn table, and it pushes 
against a scouring pad. An abrasive material is supplied from a location where an abrasive material 
enters between a scouring pad and a semi-conductor substrate at this time. It pushes and ** is usually 
performed by controlling the force applied to a polish head. Since that it is 0.01-0.2MPa can obtain local 
surface smoothness, a forcing pressure is desirable. 

[0045] By the polish approach of the semi-conductor substrate which used the scouring pad of this 
invention, before grinding a semi-conductor substrate, in order that using a conditioner and roughening a 
polish layer front face may acquire a good polish property, it carries out preferably. A conditioner is the 
wheel which electrodeposited the abrasive grain of a diamond and was fixed, for example is a 
conditioner of Asahi Diamond Industrial Co., Ltd. Model name CMP-M, CMP-N or CMP-L can be 
mentioned as an example. The particle size of a diamond abrasive grain can be chosen in 10 to 300 
micrometers. The forcing pressure of a conditioner is chosen as arbitration in the range of 0 005MPa- 
0.2MPa. Moreover, after ending polish of 1 time or multiple times, about both the batch dressing which 
uses a conditioner and carries out conditioning of the scouring pad before the next polish, and the in situ 
dressing which performs a dressing to polish and coincidence, in order to stabilize a polish rate it can 
carry out preferably. 

[0046] By this invention, a global level difference is small, dishing in metal wiring cannot happen 

easily, and dust and a scratch can offer few scouring pads 

[0047] 

[Example] Hereafter, an example is met and the detail of this invention is explained further In addition 
various evaluations were performed by [ as being the following ]. The micro rubber A degree of 
hardness was measured with the micro rubber A hardness meter "MD-1" (product made from 
Macromolecule Instrument). The consistency of a scouring pad is JIS. K It measured by the approach 
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given in 7222. By using a scanning electron microscope "SEM2400" ( by Hitachi, Ltd.), and analyzing 
the photograph which observed the pad cross section by one 200 times the scale factor of this with an 
image processing system, the diameter of average air bubbles of a scouring pad measured all the 
diameters of air bubbles that exist in a photograph, and made the average the diameter of average air 
bubbles. 

[0048] Polish evaluation was performed as follows. 

[0049] 1. a test wafer - the 4 inch silicon wafer for (1) global level difference evaluation with a test 
wafer oxide film (oxidation thickness: 2 micrometers) - the die of 10mm angle - ** ** is carried out. 
Mask exposure is performed using a photoresist and it is DA of 10mm angle by RIE. It is rye to a left 
half in a 230-micrometer tooth space about Rhine with a 20-micrometer width of face and a height of 
0.7 micrometers in I. It arranges in a NANDO tooth space and is 20-micrometer SUPE about Rhine with 
a 230-micrometer width of face and a height of 0.7 micrometers. It arranges in Rhine and a tooth space 
in the right half by - SU. Thus, global [ produced and ] The test wafer for level difference evaluation was 
used. 

[0050] (2) A tooth space forms a slot with a 100-micrometer width of face and a depth of 0.7 
micrometers in the 4 inch silicon wafer for tungsten wiring dishing evaluation with a test wafer oxide 
film (oxidation thickness: 2 micrometers) at intervals of 100 micrometers. Besides, it is TANGUSU by 
the spatter. The ten was formed the thickness of 2 micrometers. Thus, produced tungsten wiring dishing 
criticism The test wafer for ** was used. ' 
[0051] (3) Dust and the 4 inch silicon wafer for scratch evaluation with a test wafer oxide film 
(oxidation thickness: 1 micrometer) were used. 

[0052] 2. "Suba400" (Rodel Nitta CO. make) or an acrylonitrile butadiene rubber sheet was used as a 
polish approach cushion layer, the scouring pad which should be examined by the double faced adhesive 
tape "442J" (Sumitomo 3M make) or "702 1" (TERAOKA SEISAKUSHO Make) was stuck on it and 
the scouring pad of a bilayer was produced. Next, the scouring pad was stuck on the surface plate of a 
gnnder "LM-15E" (product made from Lap Master SFT). After that, using the diamond conditioner 
"CMP-M" (Asahi Diamond Industrial Co., Ltd. make) (diameter of 142mm), it was made to rotate in a 
turn table and this direction by forcing pressure 0.04MPa, polish rotating speed 25rpm, and conditioner 
engine-speed 25rpm, and conditioning of a scouring pad was performed for 5 minutes, supplying pure 
water on a scouring pad by part for 10ml/. After washing a scouring pad top for 2 minutes supplying 
pure water on a scouring pad by part for 100ml/ Supplying the polish slurry "SC-l" (Cabot Corp make) 
of the operating concentration which attached the test wafer for global level difference evaluation in the 
polish head, and was indicated by the operation manual on a scouring pad by part for 35ml/ It was made 
to rotate in a turn table and this direction by polishing pressure force 0.04MPa, polish rotating speed 
45rpm, and polish head rotational frequency 45rpm, and predetermined time polish was performed It is 
made not to dry a wafer front face, and polyvinyl alcohol sponge washed the wafer front face, pouring 
pure water immediately, and the desiccation compressed air was sprayed and it dried, center 10mm of 
the test wafer for global level difference evaluation - the oxide-film thickness of 20-micrometer Rhine 
in a die and 230-micrometer Rhine was measured using "lambda ace" VM-2000 (Dainippon Screen 
Mfg. Co., Ltd. make), and the difference of each thickness was evaluated as a global level difference 
[0053] Moreover, perform the same conditioning as the above and the test wafer for tungsten wiring 
dishing evaluation is attached in a polish head. The polish slurry which mixed the polish slurry "SEMI- 
SPERSE W-A400" (Cabot Corp. make) and oxidizing agent "SEMI-SPERSE FE-400" (Cabot Corp 
make) of the operating concentration indicated by the operation manual by 1:1 Supplying on a scouring 
pad by part for 35ml/, it was made to rotate in a turn table and this direction by polishing pressure force 
0.04MPa, polish rotating speed 45rpm, and polish head rotational frequency 45rpm, and predetermined 
time polish was performed. It is made not to dry a wafer front face, and polyvinyl alcohol sponge 
washed the wafer front face, pouring pure water immediately, and the desiccation compressed air was 
sprayed and it dried. The dishing condition on the front face of a tungsten was measured with the super- 
depth configuration measuring microscope "VK-8500" (KEYENCE Make). 

[0054] Moreover, the same conditioning as the above was performed, dust and the test wafer for scratch 
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evaluation were attached in the polish head, supply the polish slurry "SC-1" (Cabot Corp. make) of the 
operating concentration indicated by the operation manual on a scouring pad by part for 35ml/, it was 
made to rotate in a turn table and this direction by polishing pressure force 0.04MPa, polish rotating 
speed 45rpm, and polish head rotational frequency 45rpm, and predetermined time polish was 
performed. After making it not dry a wafer front face, and polyvinyl alcohol sponge's having washed the 
wafer front face and drying by leaving it in the natural condition, pouring pure water immediately dust 
0.5 micrometers or more was inspected with dust test equipment "WM-3" (TOPCON Make) and the 
scratch was inspected with the microscope after that. 

[0055] The example 1 polypropylene-glycol 100 weight section, the diphenylmethane diisocyanate 90 
weight section, the water 0.6 weight section, the amine system catalyst 1.1 weight section, and the 
silicone foam stabilizer 1.0 weight section were mixed with the RIM briquetting machine, it breathed 
out to metal mold, pressurization molding was performed, and the foaming polyurethane sheet (micro 
rubber A degree of hardness: 46 degrees, consistency:0.77g/cm3, diameterrof average air 
bubbles35micrometer) with a thickness of 3.0mm was produced. This foaming polyurethane sheet was 
immersed in the mixed liquor of the methyl methacrylate 85 weight section which added the 
azobisisobutyronitril 0.1 weight section, and the N-phenyl maleimide 15 weight section for 90 minutes 
Next, this foaming polyurethane sheet with which methyl methacrylate and N-phenyl maleimide sank in 
was put between the glass plates of two sheets through the gasket made from a vinyl chloride and 
earned out polymerization hardening by heating at 120 degrees C by 70 degrees C for 3 hours for 10 
hours. After releasing from mold from between glass plates, the vacuum drying was performed at 50 
degrees C. Thus, the scouring pad was produced by carrying out slice processing of the obtained hard 
foaming sheet at the thickness of 1.25mm. For the micro rubber A degree of hardness of the obtained 
scouring pad, the consistency was [ Pori in 42 micrometers and a scouring pad (methyl methacrylate) 
u ^° n i e ri ^ f thB P ° ri (N-P^y 1 maleimide) sum total of 0.78 g/cm3 and the diameter of average 
air bubbles ] 67 % of the weight 93 degrees. This scouring pad was cut off in a circle with a diamete? of 
380mm, and recessing of width of face of 2mm, a depth of 0.5mm, and the shape of a grid of 15mm of 
pitches was performed to the front face. re 
[0056] Next, this scouring pad was stuck on the cushion layer "Suba400" (Rodel Nitta CO make) using 
the double faced adhesive tape "442J" (Sumitomo 3M make), it considered as the scouring pad of a 
bilayer, this bilayer scouring pad was stuck on the surface plate of a grinder, and polish evaluation was 
performed. The polish time amount from which the global level difference of 20-micrometer width-of- 
face winng field of the test wafer for global level difference evaluation and 230-micrometer width-of- 
face winng field was set to 0.2 micrometers was 4 minutes. The dishing depth of a tungsten wiring (100- 
micrometer width of face) center section when an oxide film front face is exposed was 0 03 
micrometers. The number of dust was six pieces and the number of scratches was zero 
[0057] The example 2 polypropylene-glycol 100 weight section, the diphenylmethane diisocyanate 90 
weight section, the water 0.6 weight section, the amine system catalyst 1.1 weight section and the 
silicone foam stabilizer 1.0 weight section were mixed with the RIM briquetting machine,' it breathed 
out to metal mold, pressunzation molding was performed, and the foaming polyurethane sheet (micro 
rubber A degree of hardness: 45 degrees, consistency:0.73g/cm3, diametenof average air 
bubbles36micrometer) with a thickness of 3.0mm was produced. This foaming polyurethane sheet was 
immersed in the mixed liquor of the methyl methacrylate 75 weight section which added the 
azob.sisobutyronitril 0.1 weight section, the N-phenyl maleimide 15 weight section, and the ethylene 
glycol dimethacrylate 10 weight section for 90 minutes. Next, this foaming polyurethane sheet with 
which methyl methacrylate, N-phenyl maleimide, and ethylene glycol dimethacrylate sank in was put 
be ween the glass plates of two sheets through the gasket made from a vinyl chloride, and carried out 
polymenzation hardening by heating at 120 degrees C by 70 degrees C for 3 hours for 10 hours After 
releasing from mold from between glass plates, the vacuum drying was performed at 50 degrees C 
Thus, the scounng pad was produced by carrying out slice processing of the obtained hard foaming 
sheet at the thickness of 1 .25mm. For the micro rubber A degree of hardness of the obtained scouring 
pad, the consistency was [ the content of Pori in 40 micrometers and a scouring pad (methyl 
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methacrylate), Pori (N-phenyl maleimide), and the Pori (ethylene glycol dimethacrylate) sum total of 
0.75 g/cm3 and the diameter of average air bubbles ] 68 % of the weight 95 degrees. This scouring pad 
was cut off in a circle with a diameter of 380mm, and recessing of width of face of 2mm, a depth of 
0.5mm, and the shape of a grid of 15mm of pitches was performed to the front face. 
[0058] Next, this scouring pad was stuck on the cushion layer "Suba400" (Rodel Nitta CO. make) using 
the double faced adhesive tape "442J" (Sumitomo 3M make), it considered as the scouring pad of a 
bilayer, this bilayer scouring pad was stuck on the surface plate of a grinder, and polish evaluation was 
performed. 

[0059] The polish time amount from which the global level difference of 20-micrometer width-of-face 
wiring field of the test wafer for global level difference evaluation and 230-micrometer width-of-face 
wiring field was set to 0.2 micrometers was 4 minutes. 

[0060] The dishing depth of a tungsten wiring (100-micrometer width of face) center section when an 
oxide film front face is exposed was 0.03 micrometers. The number of dust was eight pieces and the 
number of scratches was zero. 

[0061] The example 3 polypropylene-glycol 100 weight section, the diphenylmethane diisocyanate 90 
weight section, the water 0.6 weight section, the amine system catalyst 1.1 weight section, and the 
silicone foam stabilizer 1.0 weight section were mixed with the RIM briquetting machine, it breathed 
out to metal mold, pressurization molding was performed, and the foaming polyurethane sheet (micro 
rubber A degree of hardness: 47 degrees, consistency:0.73g/cm3, diametenof average air 
bubbles33micrometer) with a thickness of 3.0mm was produced. This foaming polyurethane sheet was 
immersed in the mixed liquor of the methyl methacrylate 70 weight section which added the 
azobisisobutyronitril 0.1 weight section, the N-phenyl maleimide 15 weight section, the ethylene glycol 
dimethacrylate 10 weight section, and the methacrylic-acid 5 weight section for 90 minutes. Next this 
foaming polyurethane sheet with which methyl methacrylate, N-phenyl maleimide, ethylene glycol 
dimethacrylate, and a methacrylic acid sank in was put between the glass plates of two sheets through 
the gasket made from a vinyl chloride, and carried out polymerization hardening by heating at 120 
degrees C by 70 degrees C for 3 hours for 10 hours. After releasing from mold from between glass 
plates, the vacuum drying was performed at 50 degrees C. Thus, the scouring pad was produced by 
carrying out slice processing of the obtained hard foaming sheet at the thickness of 1.25mm. For the 
micro rubber A degree of hardness of the obtained scouring pad, the consistency was [ the content of 
Pon in 43 micrometers and a scouring pad (methyl methacrylate), Pori (N-phenyl maleimide) Pori 
(ethylene glycol dimethacrylate), and the Pori (methacrylic acid) sum total of 0.78 g/cm3 and'the 
diameter of average air bubbles ] 67 % of the weight 97 degrees. This scouring pad was cut off in a 
circle with a diameter of 380mm, and recessing of width of face of 2mm, a depth of 0.5mm, and the 
shape of a gnd of 15mm of pitches was performed to the front face. 

[0062] Next, this scouring pad was stuck on the cushion layer "Suba400" (Rodel Nitta CO make) using 
the double faced adhesive tape "442J" (Sumitomo 3M make), it considered as the scouring pad of a 
bilayer, this bilayer scouring pad was stuck on the surface plate of a grinder, and polish evaluation was 
performed. The polish time amount from which the global level difference of 20-micrometer width-of- 
face winng field of the test wafer for global level difference evaluation and 230-micrometer width-of- 
face winng field was set to 0.2 micrometers was 4 minutes. The dishing depth of a tungsten wiring (100- 
micrometer width of face) center section when an oxide film front face is exposed was 0.03 
micrometers. The number of dust was seven pieces and the number of scratches was zero 
[0063] The example 4 polypropylene-glycol 100 weight section, the diphenylmethane diisocyanate 90 
weight section, the water 0.6 weight section, the amine system catalyst 1.1 weight section and the 
silicone foam stabilizer 1.0 weight section were mixed with the RIM briquetting machine, it breathed 
out to metal mold, pressunzation molding was performed, and the foaming polyurethane sheet (micro 
rubber A degree of hardness: 47 degrees, consistency:0.73g/cm3, diametenof average air 
bubbIes33micrometer) with a thickness of 3.0mm was produced. This foaming polyurethane sheet was 
immersed m the mixed liquor of the methyl methacrylate 70 weight section which added the 
azobisisobutyronitril 0.1 weight section, the N-phenyl maleimide 15 weight section, the ethylene glycol 
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dimethacrylate 10 weight section, and the methacrylic-acid 5 weight section for 60 minutes. Next, this 
foaming polyurethane sheet with which methyl methacrylate, N-phenyl maleimide, ethylene glycol 
dimethacrylate, and a methacrylic acid sank in was put between the glass plates of two sheets through 
the gasket made from a vinyl chloride, and carried out polymerization hardening by heating at 120 
degrees C by 70 degrees C for 3 hours for 10 hours. After releasing from mold from between glass 
plates, the vacuum drying was performed at 50 degrees C. Thus, the scouring pad was produced by 
carrying out slice processing of the obtained hard foaming sheet at the thickness of 1.25mm. For the 
micro rubber A degree of hardness of the obtained scouring pad, the consistency was [ the content of 
Pon in 43 micrometers and a scouring pad (methyl methacrylate), Pori (N-phenyl maleimide), Pori 
(ethylene glycol dimethacrylate), and the Pori (methacrylic acid) sum total of 0.78 g/cm3 and the 
diameter of average air bubbles ] 55 % of the weight 97 degrees. This scouring pad was cut off in a 
circle with a diameter of 380mm, and recessing of width of face of 2mm, a depth of 0.5mm, and the 
shape of a grid of 15mm of pitches was performed to the front face. 

[0064] Next, this scouring pad was stuck on the cushion layer "Suba400" (Rodel Nitta CO. make) using 
the double faced adhesive tape "442J" (Sumitomo 3M make), it considered as the scouring pad of a 
bilayer, this bilayer scouring pad was stuck on the surface plate of a grinder, and polish evaluation was 
performed. The polish time amount from which the global level difference of 20-micrometer width-of- 
face wiring field of the test wafer for global level difference evaluation and 230-micrometer width-of- 
face wiring field was set to 0.2 micrometers was 4 minutes. The dishing depth of a tungsten wiring (100- 
micrometer width of face) center section when an oxide film front face is exposed was 0.03 
micrometers. The number of dust was five pieces and the number of scratches was zero. 
[0065] The example 5 polypropylene-glycol 100 weight section, the diphenylmethane diisocyanate 90 
weight section, the water 0.6 weight section, the amine system catalyst 1.1 weight section, and the 
silicone foam stabilizer 1.0 weight section were mixed with the RIM briquetting machine, it breathed 
out to metal mold, pressurization molding was performed, and the foaming polyurethane sheet (micro 
rubber A degree of hardness: 47 degrees, consistency:0.73g/cm3, diametenof average air 
bubbles33micrometer) with a thickness of 3.0mm was produced. This foaming polyurethane sheet was 
immersed in the mixed liquor of the methyl methacrylate 70 weight section which added the 
azobisisobutyronitril 0.1 weight section, the N-phenyl maleimide 15 weight section, the ethylene glycol 
dimethacrylate 10 weight section, and the methacrylic-acid 5 weight section for 30 minutes Next this 
foaming polyurethane sheet with which methyl methacrylate, N-phenyl maleimide, ethylene glycol 
dimethacrylate, and a methacrylic acid sank in was put between the glass plates of two sheets through 
the gasket made from a vinyl chloride, and carried out polymerization hardening by heating at 120 
degrees C by 70 degrees C for 3 hours for 10 hours. After releasing from mold from between glass 
plates, the vacuum drying was performed at 50 degrees C. Thus, the scouring pad was produced by 
carrying out slice processing of the obtained hard foaming sheet at the thickness of 1 25mm For the 
micro rubber A degree of hardness of the obtained scouring pad, the consistency was [ the content of 
Pon in 43 micrometers and a scouring pad (methyl methacrylate), Pori (N-phenyl maleimide) Pori 
(ethylene glycol dimethacrylate), and the Pori (methacrylic acid) sum total of 0.78 g/cm3 and'the 
diameter of average air bubbles ] 43 % of the weight 97 degrees. This scouring pad was cut off in a 
circle with a diameter of 380mm, and recessing of width of face of 2mm, a depth of 0.5mm, and the 
shape of a grid of 15mm of pitches was performed to the front face. 

[0066] Next, this scouring pad was stuck on the cushion layer ,, Suba400" (Rodel Nitta CO. make) using 
the double faced adhesive tape "442J" (Sumitomo 3M make), it considered as the scouring pad of a 
bilayer, this bilayer scouring pad was stuck on the surface plate of a grinder, and polish evaluation was 
performed. The polish time amount from which the global level difference of 20-micrometer width-of- 
face wiring field of the test wafer for global level difference evaluation and 230-micrometer width-of- 
face wiring field was set to 0.2 micrometers was 4 minutes. The dishing depth of a tungsten wiring (100- 
micrometer width of face) center section when an oxide film front face is exposed was 0.04 
micrometers. The number of dust was five pieces and the number of scratches was zero 
[0067] The scouring pad produced in the example 6 example 3 was used, the acrylonitrile butadiene 
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rubber sheet (thickness: 1mm, micro rubber A degree-of-hardness:70 degree) was stuck, using a double 
faced adhesive tape "7021" (TERAOKA SEISAKUSHO Make) as a cushion layer, and it considered as 
the scouring pad of a bilayer. This bilayer scouring pad was stuck on the surface plate of a grinder, and 
polish evaluation was performed like the example 1. The polish time amount from which the global 
level difference of 20-micrometer width-of-face wiring field of the test wafer for global level difference 
evaluation and 230-micrometer width-of-face wiring field was set to 0.2 micrometers was 4 minutes. 
The dishing depth of a tungsten wiring (100-micrometer width of face) center section when an oxide 
film front face is exposed was 0.03 micrometers. The number of dust was six pieces and the number of 
scratches was zero. 

[0068] The example of comparison 1 polypropylene-glycol 100 weight section, the diphenylmethane 
diisocyanate 90 weight section, the water 0.6 weight section, the amine system catalyst 1.1 weight 
section, and the silicone foam stabilizer 1.0 weight section were mixed with the RIM briquetting 
machine, it breathed out to metal mold, pressurization molding was performed, and the foaming 
polyurethane sheet (micro rubber A degree of hardness: 46 degrees, consistency:0.77g/cm3, diameterof 
average air bubbles35 micrometer) with a thickness of 3.0mm was produced. This foaming polyurethane 
sheet was immersed in the methyl methacrylate which added the azobisisobutyronitril 0.1 weight section 
for 90 minutes. Next, this foaming polyurethane sheet with which methyl methacrylate sank in was put 
between the glass plates of two sheets through the gasket made from a vinyl chloride, and carried out 
polymerization hardening by heating at 120 degrees C by 70 degrees C for 3 hours for 10 hours. After 
releasing from mold from between glass plates, the vacuum drying was performed at 50 degrees C. 
Thus, the scouring pad was produced by carrying out slice processing of the obtained hard foaming 
sheet at the thickness of 1.25mm. For the micro rubber A degree of hardness of the obtained scouring 
pad, the consistency was [ 0.78g /of content of the polymethylmethacrylate in 44 micrometers and a 
scouring pad of 3 and the diameter of average air bubbles / cm ] 67 % of the weight 94 degrees. This 
scouring pad was cut off in a circle with a diameter of 380mm, and recessing of width of face of 2mm, a 
depth of 0.5mm, and the shape of a grid of 15mm of pitches was performed to the front face. 
[0069] Next, this scouring pad was stuck on the cushion layer "Suba400" (Rodel Nitta CO. make) using 
the double faced adhesive tape "442J" (Sumitomo 3M make), it considered as the scouring pad of a 
bilayer, this bilayer scouring pad was stuck on the surface plate of a grinder, and polish evaluation was 
performed. The polish time amount from which the global level difference of 20-micrometer width-of- 
face wiring field of the test wafer for global level difference evaluation and 230-micrometer width-of- 
face wiring field was set to 0.2 micrometers was 6 minutes. The dishing depth of a tungsten wiring (100- 
micrometer width of face) center section when an oxide film front face is exposed was 0.10 
micrometers. The number of dust was eight pieces and the number of scratches was zero. 
[0070] The example of comparison 2 polyether system polyurethane polymer "horse mackerel PUREN" 
L-325 (uni-royal company make) 78 weight section, the 4 and 4'-methylenebis (2-chloroaniline) 20 
weight section, and the hollow giant-molecule microsphere "Expancel" 551DE(product made from 
KEMANOBERU) 1.8 weight section were mixed with the RIM making machine, it breathed out to 
metal mold, and the giant-molecule Plastic solid was produced. This macromolecule Plastic solid was 
sliced in thickness of 1.25mm with the slicer, the sheet of hard foaming polyurethane was produced the 
same recessing as an example 1 was performed, and it considered as the scouring pad. The micro rubber 
A degree of hardness of the obtained scouring pad was [ 0.80 and the diameter of average air bubbles of 
the consistency ] 33 micrometers 98 degrees. This scouring pad was cut off in a circle with a diameter of 
380mm, and recessing of width of face of 2mm, a depth of 0.5mm, and the shape of a grid of 15mm of 
pitches was performed to the front face. 

[0071] Next, this scouring pad was stuck on the cushion layer "Suba400" (Rodel Nitta CO make) using 
the double faced adhesive tape "442J" (Sumitomo 3M make), it considered as the scouring pad of a 
bilayer, this bilayer scouring pad was stuck on the surface plate of a grinder, and polish evaluation was 
performed. The polish time amount from which the global level difference of 20-micrometer width-of- 
face wiring field of the test wafer for global level difference evaluation and 230-micrometer width-of- 
face wiring field was set to 0.2 micrometers was 7 minutes. The dishing depth of a tungsten wiring (100- 
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micrometer width of face) center section when an oxide film front face is exposed was 0.13 
micrometers. The number of dust was 18 pieces and the number of scratches was one. 
[0072] 

[Effect of the Invention] By this invention, a global level difference is small, dishing in metal wiring 
cannot happen easily, and dust and a scratch can offer few scouring pads. 



[Translation done.] 
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TO. a. e«!g«©/f*^{cj:o^»etis^tfe©r 

«c#yju*>*<!l!fflb}tfl^«:toi>rB. 7 ox;, l 
o MaiSttiHkfft. i2 0'c, 3 Bsragsaniaw- sc* 

c o o 2 8 ] M^©fi£iK^i££ Ittt 

r**. ft**. ■€■©!«. #a**(cii^{ctoD-ctt^ 

Bate&j, if ^Pj^^SE^-r s c & * b i». 
[0029] s^mtart*. m«msi*{cvu>r 5 f 
s»f**j<fc^©ffe©^^^^msf*. is-bwma 

te<t tf* ©fife© JH£iJiSf*#» MS 6 ft 5 S^ft 4 # 
y 3 u * > *— L tMt 6 c 4 W»a » F ic 

CCT. vu-f 5 KfcMfl* J: #■€■©<&© t: .=. 
;^¥ffif*^6f#6ftS«^irK'; Vls*>*—#<b 

;MMittftft> 6 ff 6ft £*£{*©tS 4 * V "5 U * > 

vtiiififM 3 ft fctuwriitt i » 4 t o *n*r tozty m 

icm-rzmv&iKmmzzX'j h©*ss#5 0/im 

©^^*WWfc£Sgr«)8§? 0 fcsfc Jf* ^ 9 b Mfl . -7 U 

F»^«ft*»a:iy f -t©fl&©e-ji'*Mfla6»j5»e» 

ft £m£-#©^MftJR K-*i#y>b* >©jWHWK 

tfin-r* s c cc-cflefflsftssasi^ 

7^giOT«, "IRms" (SPECTRA -TE 

[0030] ££«fbft*<&BttJi»ST«. sm^w 

F*3Bar*Ci3&*r»*. ft*i. OTNUXfcU 
^t. «F*cK3ESftSfe©T«tt<4»a©SiiB*«fl|-r-5 
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[0 0 3 1 ] Vtm**9 F©Jl#tt0. l-10mmT* 
4ci*tf4U>. 0. 1 mmJ:>3iil»£ttBnA 9 F 
©Tttti * U < <£ffl;*ft£ * » ^ 3 >JIg/cti^ 
©THKtt«-rawej£«©««w#te#, »wi9^v 

ft&Jr^CCftO. — 1 0mmJ:»)ifC»i:^^^3> 
JS©«tS W«tt**JStt 3 ft ft < ft <5 . ¥&&S&© 5 

ft< ft£<>i|6j#£>£,, 0. 2~5mm. 36&CB0. 5 
10 ~2mmr*SC<!;#cfc9«F*lA>„ 

[0032] -j F©¥*3ttfs&». *fcaa*a©» 

^5 0 0 Mm«Tr*SC4#¥3W*^©J^a^O 
©¥fflf$#^r*£-£/CJff£Ol,\, TO«?BS3&J3 0 
OwmWT. SP.KttlOOamWT'C^SCi^SP, 
KfiFSELH. ft4e. ¥*&»*affi4ttWJ&>"S? FKffifcfS 
m2 0 OflgfTSEMBBSIU ^fciBli^ft/cSEM^K 

©^?as=Sri®^Ma^g-cffl'j^i/. ^©^fii^-sc 
[0033] » b'owmz. -vjifuziM. Amm. 

20 t?8 0jg«±r*5C£#«F*tA\, vOd^AAI 
0CW8Oa*i«T**»^tt. ¥*i{b!}^43iiM^bT-2>M 
|fiJ*i$)^./cto« : $L< ft^„ 9 0g«±r*SC<!:3J5? 
Mc^fSLOo ft*J. *^(C4j^Sv^^d^AA1R 

v-i'^pd'ASIgSH-MD- 1 
tt. fm>KK9hr»aOS«iBK'Cftoftmi. /WO 
^©JKSI'JS^nTtgtc bfcfe©r*,o. x :/ y > ^sc 

=fA@&gft (f'^P^-^) A^^l/5©^*^ 1 
iUiOrHSf-. SifPSftTt^/cfe. -£©#J^ffi« t x 
30 ^'J>^^A5S^ti-AMt?©jfiiJSfii<h|5l-©fe<D<!:L 

t^aci^r*^. ftfc. a«©WS»^v F«. w 

j»wm.mmm~c * ft i »as . ^e-v w ^ n 

^AS^ItMD - 1 -CttMT**. 
[0034] «F»rX9 F©a?Stt0. 5-1. Og/c 
m 3 T*SCi3!ji0S UC^ 0 0. 5g/cm J J:Dil>i 
¥^fc«ftt**^atCft*«lSl3W*i3. 1. Og/ci' 
J: 0 m » t iFM©Wl«« *tx 

40 l,>o 0. 6-0. 9g/cm3T*5Ci^S6(Cj?i 
tA>. ft*S. afaBB*XIBH« ( J I S) K 7 2 2 
2 ISiS©^ffi(C «fc 13 iffj^ b fcm* t > 9 . 

[0035] a&ntcfetf sm-rt? Koaijca, w 
*^-5«;-©«i*tt. «sj»i4©(6j±. m^? fsi* 
6©w»«i»*3i»*©ifii±^*@w4br. m. nm<D 

©^RJW^B^tCPI^Sn-S^OTBftl^ A^WK: 

we^- 9 bmffiiwmmjL-rzc tit j: o 

t^m F*Mtc*n^3ft/c^M. 
50 «jttaP«r?SIII3-&SCi{cJ:D»*JBliRTa 
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^■cyL^jf^-rs^^wens, m. ?l© 
mmmw, fA^-JMR* wmtfsw 

[0 03 6] *ftH(cbl>-CSt£3n*9H&''C9 Ftt. 
^Tfc»«©»Tfc»*L<fi^3ft***, CMPtC 

n^AAlW^Oflg^"; F<fc9 1 OlSei±fil» 

^©iirattfc«ft£fc«>»s 

[0 03 7] *»5/3>«©WKtt«FK:|Rje$ftS*>© 

9Ujr>$tt7MMi (MiLtf, "Suba4 0 0" (P 
7 s — • (80 $j) ) . 5ff'jx^u> > tf'jT'a 
fl/>, ^Vx^f-Jl/, #';?U*>. tf'J^bT. # 

[0 03 8] ^'^a^tDjifJL^fM, 0. 1~ 
lOmmTW. 0. 1 mm«fc Q'MDfltett. 

mfo±m<r>¥-im.<D%i-te. (-a.-?*-^.*) mm 

WMtt*««atoti*«lSl*J*S. 0. 2-5 mm. 3 
[0 0 3 9 ] MHOVH*'*? FfcttJFJgSHEMcHJeOT 

JB#rft&l»cfc ^fcB^Ss&g****. WfiBEfii f 

?^3 >Ji£i!^T5;<^fr4*##;i6fts##K: 
PRjesns«>©rBttc». fvisa^mtmBrntrmm 

«W-CH3S-r a 4**«£*. £ ft S Rsg 3 ft * 

[0 040] *»iH«:*ii»rtt. WJ8f8Ftt©{5T 
3f©ai*r5FBJa*SE»-rs!£MS*^03t»^«:. wig 

ujtgT&£. * ■? 3 >Ji»aw*»tt:tttr»Xffe6»* 

[ 0 0 4 l ] 3fc«W©WJS^-« v KOiFaWJfcfflttKIHje 
3ft3*>©Tttttl>*«. ¥«f*S«J©Wlg{C*?*L<{5g 
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^±{cjgfij s ft ftjftKJi * tcit&mmm&mffiMwmtt 
«ojimibiigi^TinaaMi. *w»fwc«wi3ft*j' 

tn-hU>?7-fVl/->3>(STI) £fc 
£HBR4t/rtt7rt'5. ^>^^t->. RVMttfi 

%^iBi©MjarffismttMtR©fi!ffl^«&rs 

ftoofcij. *ft9I©9Fj&rCy KKtonr«*©i»rft 
ti^Jttt. SMfc8SR3J©A l )T j* *jK>P»*»4& 

[0042 ] *A9f©9FlSF^? F*fWflt,fcWi 

[0 04 3] W^g4LT«#«:|E/£SftS6©T«: 

20 F, #»iJB©fF®rt? F*BSrr*fc«>©Wffl£fi. fc 
6VKW»'s F. WigJgaSfc O < W*©5R**I1KS 

[0044] SFJft&i* 4 ItK, MOHom)'* 

9 F*wjs*eB©w»jiasccw»H3&jp»^» f icn® 

? + ? 2&4*©2nK«:«l:*)Hje 0FB5£2I£[hIS£ 

F 4 ^#S«©rafcilFJgfflWSA 0 iitf«tttiftfr&SF 

0. 01-0. 2MPa-C*SC4*i^§fe ; J¥iat4^f# 
6ft6/c&W$ U». 

[004 5] *W«©WJS-»"C 9 K*«fflLfc#E*ttaHE 

©if^ffira, *»»a«©wj&*tf^B(r«:. n>f ; 

^>'3^«:ffl(,^rWBJl^Si*?iftT5C47!)i > HfrFfc 

3^«^'C-t'*> F©aat*««LTilJELfc*-f-A 

40 zsa-f f?Jl% CMP-M, ifcttCMP-N, g 
fcttCMP-L4£«*«4 U-C^lf^ C 43&*r* 
S„ y-f+*>K88tt©ttattl 0 finite 3 0 0/zm 
©t5ffl-C3l^C43!)i-C^.2,„ n>f r -Y 5>3^©ffiL«W 
JE*«0. 0 0 5MPa-0. 2 M P a ©S8BT ffiKtC 
3«ft*. *3ffc. l@Sfctt«»|5|©flB&*»7fft. ^ 

f^3^>m^'^FI/r»i/, WB4|5llfi!FCc 
F 1/ y ^*ff 5 KI/9 is> ^©«,»rft 

50 T*C 4 
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[0 046] *«WK: J: 0 . yo 3 < . 
[0 047] 

SMUT*. &*». *WHffil*JWT©J:5KL'rffofc. 
v-f *a=fAAB!fttt, W^arJAAH^H- "MD- 
1 " (MfrHtm <*) S3) tc<fc0«|3EUfc. 
FO«ffitt. J I S K 72 2 2f2ig©^ffi«Cj:»3aU 
JgLfc. I^?FO¥Witt. 10 
"SEM2 4 0 0" (BttHfl&r (*) H ) 

[0 048] P®M«^©cfc^CCOTtf o/t„ 
( [0049] 1. T^h^x-^ 

( 1 ) ^a-M'jUg^fiiffl^^ h -5 x-^ 
MmttiS 4 'Off (^fcHJl: 2 m 

&{£.mLX-?X?myt$:tfl,\ RIEia^tlOnim 20 
Pi<D# J<D*PK.2 0 jimM. B>30. 7//m©^-( r > 

-*Tl2{gU 23 0 Aimita. ittSO. 7(im07-{> 

x-cggg-T-5. COcfc^tcLT^IjL^^n-^jU m 

[0 05 0 ] (2) # ^^XT-^gH^T 1 -/ ?r^>i^ff« 
fflr-* h«i;x-^ 

«Mb«^f#4-f>^^i;=i>'>*-^ {mum-. 2 » 

m) CC 1 0 0 Mmifl* 31$ 0. 7 mn©7&£, X-^-X 30 
# 1 0 0 timfflm~CBJfr?Z. C©_BC*;< 9 

f->£J5#2nm7BfiSbfc. COiSfcOrft 
( SlUfc*>i'*^>I2iK? s .# 9^>fi¥ IfflfXh^ 

[0051] o) *fxv. xzvvf-mmmT-xvv 

x — /> 

Bg(tJltf£4^ 3 >>5x-^ (BMtffiJ?: 1 u 

m) 

[0 05 2] 2 . w^?r£ 

i-»^3>IiLt "Suba40 0" (p^-^U-— 40 

(W) S3) ZtcteTf UP- h UJl/^irt?x>=fA 
1/- -e©±fCMS«#f— ^ "442 J" 

(ffigX y -XA («) 13) *fctt " 7 0 2 1 " 
( <«£) #P3Wf^f») Ttt»^#iFS^9 KfcttO 
ttfcf. -JB©WB^9 K*fl*0fc. ^{CBFHA? K* 
M"LM-15E" (^^'v^^-SFT (i) 
S3) ©jeaLBcWrOtfWfc. -eoWt^^Ka^f 
r> 3 t "CMP-M" KI* (*fc> 

S3) (iaai4 2mm> flPU#W£E*0. 04 

MP a. Ii£IiKS2 5 r p m, n>-r 3 ^IhI 50 



^§8 2002-353177 
14 

S£i&2 5 r pmT5f»Sg«i|gi*lSjK:iHKS-&. 
10ml /ft-CWm^ v K±«Cfi9&0fc**6 5#RfK W 
0/<s» K©r3>f r ^ i/a->y*tfofc. 1 0 0 

mmi&mow&z? v - "sc- r* (***9h*t 

S3) 435ml /#tfflfr<> K±tC{J^0 
JgJE^O. 0 4MPa. WSSEffi@(E»4 5 rpm. W 
9 K@iaK4 5 r p mfWfg^MtlSI^fClil^S 

-^©•fe>£ 10mm^>fiO2 0yni7-f>i23 0 
>©»{fcHff*% "7A^i-X" VM-2 0 

00 (*H*z*v->mm. mm) z&mLxmm 

ft:. 

[0 053 ] SfcilEilSjD^f^^a-^Srff 
(,>, #>^*7">gE^7^ *^>yi¥fffiffl7-* h^x- 
"SEMI-SPERSE W- 
A4 0 0" httS3) tmm "SEM I -S 

PERSE FE-400" ( + v httS3) * 1 : 

1 -Ci&^Ofcfflfg* 7'J-53 5ml /»THg;S ■;, K 
_Bc{**&L&#6, «*0. 04MPa, 
@KS5[4 5rpm, Ig^'j KIh!S8&4 5 r prnTifB 

jeantisi^rflitciaissi*. ^n#raw^tfo/t„ ?x 

t-^T;bn-;i/X^>*>-ci?x-->'^M4gfe 

k-8 5 0 0" am +-x>xs3) -cmMbfc. 
[0054] ttcjzmmo^yr-i ~>B~>?&7 

v FKKOffw. ^MUiBj#{i:iatg$n/c^fflfSS[©W 
fg^7'J-"SC-l" + f-tfc«) *3 5ml 
/ftVWm'iy K±tC«*&L)S:^6. WBE^O. 0 4 
MP a. iFA£fflaiEtt4 5 r p m. » FSNSft 

4 5 r p m-CWBSfiiPJ^IfilfclsrtES-a-, M^B#^W 
JS*tfofc. ■i'x-^aB^iejSS-a-^^Jc^tcu. it 
^ fC * *» It ft ^ 6 * U r. ; l y a - ; b x ^ > j? t 

■Jx-^affi^gfe^o. a^«fig(c«cgur^«g^tf^ 

=f3«aaSK "WM-3" ( (*> h^n>$3) 
•CO. 5 MmJW±©^X h^tlL. ^-©^^-C^n^ 

3-7 - rx^7 7f ^Lfe. 

[0 0 5 5 ] 1 

*^DfU>i"j3-;l- 1 0 0*ag[5i^7xxjb^ 
5r>^^V2^r*-f-9 0a«a!«fc*0. 6Mg[5i7 
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$>mmi. imm^tuo^-ymmMi. on 

-C^arfAA^S: 4 61, mm.: 0. 7 7g/c 
m\ 3 5 Mm) SrftS^fc. tfclfc&tf'J 

?udo^>-F£. tv^^Wv^p- n;;uo. l 
fiSSP^^Lfc^^Jl/y * 5"; U- F8 safigp. N 
— 1 x-*7l/-f 5 F 1 5 ttgfl©iS£&JC 9 0 tffffliS 

5 F#^§rtSL/cl&&fetf ^ U #>~>- h SYtt? 10 

7 0'C-Cl OB^ra. 12 0"C-C3«itSCi 

ic^vm&mitz-etc. rt5xmm&t>M$iLtc'i& 5 

(cj:0il^y K*fP«l/*i. mhft-TcWm^v F©v 
-f*n^AAWJ9 3S. SSSteO. 7 8g/c 
m\ 3WwS«4 2Mm. W»*? F#©tf'J {jt 

k) Gftvsmmixe 7-ss%r&~>/c 0 mmm^y f 20 

£ifi&3 8 OmmORfC^JOHX^. *©^BSK(f2 m 
m, ?£S0. 5mm. *« 1 5 mm©te^t£©i8fln 

[0056] xKcwmm*? vzmwmmT'-? - a 

4 2 J" (ttj£^'J-iA («) S) WC^r> 
3 >J| "Suba40 0" (P^-jU • ~ y # (ft) 

i?) ©iJciAOttw. 3©f®A-, Kiu. mrmm 
/c 0 pu-jvimMwrnmrz t»^*-^©2 o Mmifi 

MMJlSi 2 3 0 u mfiE«««©^a-^jH8M*« 30 

o . 2 u m o /cwgiws 4 #-c& -o yt. wumm 

ffi**aWLfci#©*>^^>iB» (1 OOiimfi) 
fifeSP©-?^ » f>^gg«*«0. 0 3mnT*-5/:„ # 

[0057] mmm2 

«|f^nfu>}"j3-^ l o OSSgpi^?*-;^ 
*>S?-fVW*- h9 0«ag|J<!:*0. 6fiSg|3£T 

s>3fi*wasti. ifi«aJi^y3->«[?afflii. om 

gP£R I MJ&KtS-Cil^Ot:, ^MiClttttlL/-Cttlfflj£^ 
*tft>. J9-&3. OmmCW'^l/fyi/- h ("7 40 
^^prfAATO: 4 5S. ®£ : 0. 73g/c 
m\ W^ySS : 3 6 Mm) V 

a*SB*asijnu/c^ *n<y * £"j u- h 7 5*Bgp. n 

-7j^j1-71/-{ 5 F 1 5MSpP. x5"u>y;p-;u 

'^><";i/-no maaos^JBEK 9 0 ftmmm l 

tc a ■AlCJ*)l'J2i")l'-b. N-7x^l/7M5 

F, x*u>4/ijn-;i/i?^** y u-h^lWci 

i>L-C2^COtf^^micm^A,-C. 7 0-C-CIOI^f 50 



2002-353177 
16 

ra, 1 2 0-cr3B$ffflM-rsci(cj:os^?R{k$-a- 

fc. tf^ffifflfr&BtMLfcfg. 5 0 -CTK2g(K«l*?f 

-ofc. c©£5tcuTfl*6h<ftfiM38tai/- 

1. 2 5mmK:*^W XflnXTSC £{CJ: 9 W^"? K 
«9 5&. UBKttO. 75g/cm i , ¥fcjSti£&«4 

0(/m, mm^y Ktt>©^u 

(N-7x^7i/-fs F) i^y (x*u>^ 
^ ^f'Ji'-h) ^Bt©S*r*tt 6 8 mm% 

tA^fc. tt§M''C9 F£it&3 8 0mm©RK:tfJ»m 
0. -?-©a®tC^s2mm. $?i*0. 5 mm. tr 9**81 
5 m m©*£Ftt©8iJ|in:«:fl. U ft. 

[0058] wcncmmrtv Ytmrnsmf— •? "4 
4 2 j " <{£&x »; -x a (ft) S3) f » -> 

3 >®"Suba400" (nf-;l/--7f (ft) 
M) ©±(CBA0«W, riOSfB^9 Fib. ^EZ^iW 
* F * WJgia©5ESiJhSCJUj 0 m . W^i¥ii*tf o 

[0 0 5 9 ] i'n-A«I)i7 1 ^^x-n©2 
0 m m«EH9M£ 2 3 0 m mtiBffHgtt© -^Jb 

[0060] mmmm&mmi,tciii*(D5i >^f> 

BBiS ( 1 0 0 w mifg) ifyfeaB©? 8 -< » y^is itO . 
03 um-C&^tc. X^7^*«0<B 

[0 0 6 1 ] H»3 

^'^pfi/^yj n-ju i o oaasui^^^xju^ 

^>^>f Vt^7*- h 9 OfiSSPiTkO. 6fiSg|5iT 

5>^m«i. is«Wi^»;3->Btaffji. om 

^prJAAigg: 4 7S, ®g : 0. 7 3g/c 

m\ ^pisseas : 3 3 um) &<mLtc. mzmxv 

?\s2l<Zs- T'/tfX^ V^ox h UJl/0. 1 
MSgflSrsftftnLfcy *;l/^ i; h 7 OttSSP. N 
-7ii^7U^5F151ia! 1 XfU>yj3-A 
^fi"JU-M011gP, y^^V^5a»g|5© 

N-7x-Jl'7L"f; F. x*u>^y=i-;i/i;y 
y h % m $ i; y;W^si,/clMS^ u 

^•5^fleffl{ctft*^r. 7 0-cri0B#ra. I20°c 

9KUrS&ihfciE»IHa^- h ^i?<^ 1.25 mmlC 

5ftfcVFJ&'<? F©v^^prfAAi!S«9 7S. ?gg 
5*0. 78g/cm ! , ¥i^m?aS«4 3 am. 

•yFttJ©^ 1 ; <^*jb>^i"; u- h) tijo; (N--7 
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i";u-h) £#y (JZWhM) £St©£f«tt6 
7fifi%-C&o/c. K9FJR^7 K*iSS3 8 OmmOP) 
{CWOBID. *©*MtC«2mm. 5mm, f 

C0 06 2 ] 3mcc©w»><? h'^mmmmy—y "4 

42 J" (fi^'J-iA (ft) I) »t^r> 
a>Jg "Suba40 0" (Pf-;b • —y * (ft) 

«) ©±tctt»Jtttt. zja©P®><* K£U f^rjiw 
/t„ yo-A^siMfxh ?*-/%© 2 o/imifi io 

fEMUSi 2 3 0m m«EKffi*O?P-'W&!fe0S 
0. 2/im{Cfto/i:imiaiB4»-C*o/£. ^ffcHfl 
ffitfKWOfci *©*>***•>£» (1 OOvniM) 
**S15©7 I w^>^ai3«0. 0 3/imT*ofc. # 

t [o o 6 3 ] mam a 

#y -7 - a£U>^y n-;H 0 OSagBi^xXJt,^ 
£>^V->T*--f-9 0Mag|5£*0. 6*figB£T 
5>JRftB8l. HttiJ/'J3->lBI!l. OM 

sp%r i M0smmvm^ox, ^.mic^muxm^m 20 

J¥<&3. 0mmO|EWJ^l/i!>i/--F (v 
-Y*P=fAA1Kjg: 47g, »ffi;0. 73g/c 
m\ W-i^nmm : 3 3 urn) zvmistt. mtfilXV 
fi/f>->-h^ T'/txYv^n-h'j^o. 1 
mamzmmis-ttj z * y u- h 7 0 saas. n 

# Z V \s- h 1 0 Jl>M5MS[5© 
S^iRK: 6 o«iLfc„ 3ttc.rf**j< # # y u— 

**yu-k ^^^';;uB$*^ftu/t^?a^»j^u 30 

mtt:-)lMMXtry F*/M>-C2fe© 

#5 *«m!tt:tt#i&x,r, 7 0'cno n$ra. 1 2 0 -c 

( 1 3 Bf liMTSC t ic J: <31^Ht$ t/c. #7X«t 

w*>esitsL//tf*. 5 o-cx-nzmmzftitc. c©<* 

5 K LTff^n/c^M^va^- h 1 . 2 5 mm(C 

6»nfcWJ8^? F©v-Y^p=fAA«ESJi9 7K, Egg 
«0. 78g/cm\ ?MSB4 3wm, 

» k#©# y (^n^ * * y u- h ) £ # y ( n - 7 

*^7b^;F) £#y (X^U>^y 3 -;l / j?y^ 40 

?vis-b) £ * y # * y ^n-©^w^« 5 

5 ? K*ieS3 8 OmmOH 

tC^OBXO. -e©M(CifI2mm. &3 0. 5mm. f 
» *tt 1 5 mm»M»ISiLfc. 
[ 0 0 6 4 ] *tc C © » K £Mffi&#ir- 7' " 4 
42J" (fi^'i-xA (ft) S) »t^r> 
3>H "S u b a 4 0 0" (af-jh-7^(ft) 
IS!) ©±fctt»)tft*. ^»©W»^ y F£U ^-aw 
S>t » F *iflg*©saLb«:Jtt 0 m-t . 9F m fI£?T -5 
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